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LISTING OF THE CLAIMS 

The following is a marked-up version of the Claims pursuant to 37 C.F.R. 
§1.121 (c)(1)(ii) with instructions and markings showing changes made herein to the 
previous version of the Claims on record- Underlining denotes added text white strikeout 
denotes deleted text. 

1 . (Withdrawn) An enzymatically active variant of a precursor phenol oxidizing 
enzyme, said precursor being derived from a Stachybotrys species. 

2. (Withdrawn) An enzymatically active variant of a precursor phenol oxidizing 
enzyme, which precursor phenol oxidizing enzyme has at least 68% identity to the amino 
acid sequence as disclosed in SEQ ID NO:2, said variant comprising a sequence that 
differs from that of said precursor in at least one of the positions 48, 67, 70, 76, 83, 98, 
115, 119, 134, 171, 175, 177, 179, 188, 236, 246, 253, 254, 269, 272, 296, 302, 308, 
318, 329, 331, 346. 348, 349, 365, 390, 391 , 394, 404, 415, 423, 425, 428. 434, 465, 
479, 481 f 483, 499, 550, 562, 570, and 573, or sequence positions corresponding 
thereto. 

3. (Withdrawn) The phenol oxidizing enzyme variant of claim 2, wherein said 
variant comprises a sequence that differs from that of said precursor in at least one of 
the positions 254, 272, 346, 348, 394, and 425, or sequence positions corresponding 
thereto. 

4. (Withdrawn) The phenol oxidizing enzyme variant of claim 2 including an amino 
acid substitution at one or more of the positions or position sets: 76/254/302; 
76/254/302/188; 76/254/302/394/425; 119/254/329; 119/254/390; 119/254/415; 
171/254/346; 236/254; 254, 254/272; 254/302/346/348; 254/346/348; 254/394; 
254/550; and 394/425. 
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5. (Withdrawn) The phenol oxidizing enzyme variant of claim 2 having at least one 
amino acid substitution or substitution set selected from: 

N391S 

G115S , 

D562G, , M 

D394N/V425M _ , 

V134I/H177Y . 

L4W__ , 

M254F 

M254F7L499F . 

M98LTM254F 

L76W/M264F , 

M254F/F349Y 

H175V _ 

H177V m 

L76W/M254F/E302V 

M254F7P394N/V425M 

L76W/M254F/E30ZV/D394NW425M 

M254F/A29GS , 

M254P/W316Y 

M254F/USY . 

M254F/R83K - 

M254F/M188F 

M254F/Q246H , 

M254F/S331T . 

M254F/V4S3T . 

M254F/R67T 

V119UM254F/N70V , - ' 

M254F/N70V 

M254F/D308$ 

M254F/E365T . 

M254F/S415A . 

M254F/R423A 

M254F/D426- 

M254F/R434E , m 

M254F/E4B5M , 

M2S4F/A479G 

M254F/N550A 

P253A „ „ 

V1 1 9L/M254F/A269M „ 

M2MF/A269M . 

V119L7M254F/G329N . 

M254F/G329N 

M2S4F/S331A . 
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M254F/E346WE348Q 

V119L/M254F/E346V 

M254F/E346V : 

V119L/M254F/A390F 

M254F/A390P . 

M254f=/N4<HT > 

V119L/M254F/S415I 

M254F/S415L 

M254F7R4A1G , 

M254F/A673N , 

M254F/A573N/F ? 57QL u 

M254F/L76W/E302V/M1 86K ; 

M254N 

M264L 

M254A „ 

M2541 i . 

M254E ] 

M254S ^ _ 

M254H 

M254V 

M254T 

M254P , , 

M254G . 

M254K 

M254C . 

M254F/D394C _ 

M254F/D394V 

M254F/P394S , 

M254F/D394H , 

M254F/P394P 

M254F/D394Y 

M254F/D394W 

M254F/P394N 

M254FVM179F _ , 

M254F7M179V 

M254F/M179P 

M254F/M179G _ 

M2S4F/M179E 

M254F/M179L 

M254F/1181D 

M254F/S1B0F/1181L 

M2S4F/E346V/E302I 

M254F/E346V/E302K „ 

M254F/E346V/E34&Q/E302F 
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M254F/E346V/eMSQ/E3Q2A . 

M254F/E34SV/E348Q/E302L 

M254F/E346V/E302C 

M254F/E346V/E302V 

M25AF/E346V/M171T 

M254F/E346V/E346Q/M171P 

M254F/E346V/E348Q/M171L 

M254F/E346V/M171Y 

M254F/ E346V/E343Q/M171V , 

M254F/E346V/M1715 — 

M254F/E346V/M171R , 

M254F/E346V/E34SQ/M171 P 

M254F/E346V/M171K 

M254F/E346V/E346Q/M1 71 Q 

M254F/E34SV/E348Q/M171 H 

M2S4F/E346V/E348Q/M171 N/L172H 

M254F/S272L , 

M2S4F/E236K 

M254F /E346V/E348Q^1 88K> f D394W/S272L7E236K 

M254F/E346V/E348CyM188K/P394W/E236Q 
M254F/E346V/E34SQ/Mia8K/D394W/E236K 
M254F/E346V/E34BQ/MieBK/D394W/E236D 
M254F/E346V/&348Q/M1 88K/D394W/E236A 
M188K/M254F/E346V/E348Q /D394W 

6. (Withdrawn) The phenol oxidizing enzyme variant of any one of claims 2, 3, 4, or 
5, wherein said precursor phenol oxidizing enzyme has at least 80% identity, and 
preferably at least 85% identity, to the amino acid sequence disclosed in SEQ ID NO:2. 

7. (Withdrawn) The phenol oxidizing enzyme variant of any one of claims 2, 3, 4, or 
5, wherein said precursor phenol oxidizing enzyme has at least 90% identity, and 
preferably at least 95% identity, to the amino acid sequence disclosed in SEQ ID NO:2. 

8. (Withdrawn) The phenol oxidizing enzyme variant of claim 7, wherein said 
precursor phenol oxidizing enzyme has the amino acid sequence disclosed in SEQ ID 
NO:2. 
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(Withdrawn) The phenol oxidizing enzyme variant of claim 2, wherein said phenol 
oxidizing enzyme variant has increased phenoi oxidizing activity at high pH as compared 
to said precursor phenol oxidizing enzyme. 

1 0. (Withdrawn) The phenol oxidizing enzyme variant of claim 9, having a pH 
optimum of at least 8, and preferably at least 9. 

1 1 (Withdrawn) The phenol oxidizing enzyme variant of claim 2, wherein said 
precursor is obtainable from a Stachybotrys species, preferably Stachybotrys chartarum. 

12. (Currently Amended) An isolated polynucleotide encoding an enzymatically 
active variant of a phenol oxidizing enzyme, wherein said phenol oxidizing enzyme has 
[at least 68% identity to] the amino acid sequence as disclosed in SEQ ID NO:2, said 
variant comprising a sequence that differs from that of said phenol oxidizing enzyme in 
at least one of the positions 48, 67, 70, 76, 83, 98, 115,11 9, 134, 171 , 175, 1 77, 179, 
188, 236. 246, 253, 254, 269. 272, 296. 302, 308, 318, 329, 331, 346, 348, 349, 365, 
390, 391, 394, 404, 415, 423, 425, 428, 434, 465, 479, 481 r 483, 499, 550, 562, 570, 
and 573, or sequence positions corresponding thereto. 

13. (Original) An expression vector comprising the polynucleotide of claim 12. 

14. (Original) A host cell comprising the expression vector of claim 1 3. 

1 5. (Original) The host cell of claim 14, wherein said host cell is a filamentous 
fungus. 

16. (Original) The host cell of claim 15, wherein said fungus is an Aspergillus 
species or a Trichoderma species. 

17. (Withdrawn) An isolated protein having phenol oxidizing activity, which 
comprises an amino acid sequence having at least 68% and less than 100% identity to 
the amino acid sequence disclosed in SEQ ID NO:2 7 and which differs from said SEQ ID 
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N0:2 sequence in at least one of the positions 48, 67, 70, 76, 83, 98, 115, 1 19, 134, 
171, 175, 177, 179, 188, 236, 246, 253, 254, 269, 272, 296, 302, 308, 318, 329, 331, 
346, 348, 349, 365, 390, 391, 394, 404, 415. 423, 425. 428, 434, 465, 479, 481, 483, 
499 F 550, 562, 570, and 573, or sequence positions corresponding thereto. 

18. (Currently Amended) A method for obtaining a phenol oxidizing enzyme variant 
from a Stachybotrys species, comprising the steps of: 

mutagenizing a gene encoding a phenol oxidizing enzyme, which phenol 
oxidizing enzyme comprises an amino acid sequence having ot l o ast 68% identity to the 
amino acid sequence shown in SEQ ID NO:2; 

introducing the mutant gene into a host strain whereby a transformed host strain 

is obtained; 

growing said transformed host whereby said mutant gene is expressed and a 
phenol oxidizing enzyme variant, differing from said phenol oxidizing enzyme by one or 
more amino acid substitutions, is identified by recovering said variant and screening it for 
increased phenol oxidizing activity and/or increased pH optimum. 

1 9. (Original) The method of claim 1 8, wherein said one or more amino acid 
substitutions correspond to amino acid positions selected from the group consisting of 
48, 67, 70, 76, 83, 98, 115, 119, 134, 171, 175, 177, 179, 188, 236, 246, 253, 254, 269, 
272, 296, 302, 308, 318, 329, 331, 346, 348, 349, 365, 390, 391, 394. 404, 415, 423, 
425, 428, 434, 465, 479, 481 , 483, 499, 550, 562, 570, and 573 of said SEQ ID NO:2 
sequence. 

20. (Currently Amended) The method of claim 1 8, wherein said mutagenized gene is 
a cloned Stachybotrys gene , profcrably a c l onod Stachybotrys chartorum gone, or a 
elon o d g cn o capable of hybrid iz ing to s uch a Stachybotrys gono und e r c ond i tions o f 
i nt e rm e d i ate to high otringency , 

21 . (Currently Amended) A method for producing a variant of a phenol oxidizing 
enzyme, which enzyme comprises on amino a e i d Goqu o nco having at le as t- 68% i dontity 
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te-the amino acid sequence shown in SEQ ID NO:2; said method comprising the steps 
of: 

a) culturing a host cell comprising a polynucleotide encoding said variant, 
wherein said variant differs from said phenol oxidizing enzyme sequence in at least one 
of the positions 48, 67, 70. 76, 83, 98, 115, 119, 134, 171. 175, 177, 179, 188, 236, 246, 
253, 254. 269, 272. 296, 302, 308, 318, 329, 331, 346, 348, 349, 365, 390, 391 , 394. 
404, 415, 423, 425, 428, 434,.465, 479, 481, 483, 499, 550, 562, 570, and 573, or 
sequence positions corresponding thereto, under conditions suitable for the production 
of said variant; and 

(b) optionally recovering said variant produced. 

22. (Withdrawn) A method for producing a host cell comprising a polynucleotide 
encoding a variant of a precursor phenol oxidizing enzyme, which precursor enzyme 
comprises an amino acid sequence having at least 68% identity to the amino acid 
sequence shown in SEQ ID NO:2; said method comprising the steps of: 

(a) obtaining a polynucleotide encoding said variant wherein said variant differs 
from said precursor sequence in at least one of the positions 48, 67, 70, 76, 83, 98, 1 1 5, 
119, 134, 171, 175, 177, 179, 188, 236, 246, 253, 254, 269, 272, 296, 302, 308, 318, 
329, 331, 346, 348, 349, 365, 390, 391, 394, 404, 415, 423, 425, 428, 434, 465, 479, 
481 > 483, 499. 550, 562, 570, and 573, or sequence positions corresponding thereto; 

(b) introducing said polynucleotide into said host cell; and 

(c) growing said host cell under conditions suitable for the production of said 

variant 

23. (Withdrawn) The method of claim 22, wherein said host cell is a filamentous 
fungus. 

24. (Withdrawn) The host ceil of claim 23, wherein said fungus is a Aspergillus 
species or a Trichoderma species. 
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25. (Previously presented) The isolated polynucleotide of claim 12, wherein said 
polynucleotide encodes a variant which comprises a sequence that differs from that of 
the phenol oxidizing enzyme in at least one of the positions 254. 272, 346, 348, 394, and 
425, or sequence positions corresponding thereto. 

26. (Previously presented) The isolated polynucleotide of claim 12 wherein said 
polynucleotide encodes an amino acid substitution at one or more of the positions or 
position sets: 76/254/302; 76/254/302/188; 76/254/302/394/425; 119/254/329; 
119/254/390; 119/254/415; 171/254/346; 236/254; 254; 254/272; 254/302/346/348; 
254/346/348; 254/394; 254/550; and 394/425. 

27. (Previously presented) The isolated polynucleotide of claim 12 encoding a variant 
having at least one amino add substitution or substitution set selected from: 

N391S 

G115S 

D562G 

D394N/V425M 

V134I/H177Y 

L499F 

M254F 

M254F/L499F __ 

M98L/M254F . 

L76W/M254F 

M254F/F349Y 

H175V 

H177V : „ 

L76W/M254F/E302V 

M254F/D394N/V425M 

L76W7M254F/E302V/D394N/V425M 

M254F/A296S 

M254F/W318Y 

M254F/L48Y 

M254F/R83K 

M254F/M188F 

M254F/Q246H 

M254F/S331T ___ .. 

M254F/V483T . 

M254F/R67T 

V119L/M254F/N70V 
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M254F/N70V 

M254F/D308S 

M254F/E365T 

M254F/S415A 

M254F/R423A 

M254F/D428G 

M254F/R434E _ 

M264F/E465M 

M254F/A479G 

M254F/N550A 

P253A . 

V119L/M254F/A269M 

M254F/A269M 

V119L/M254F/G329N 

M254F/G329N 

M254F/S331A 

M254F/E346V/E348Q 
V119L/M254F/E346V 

M254F/E346V 

V119L/M254F/A390P 

M254F/A390P 

M254F/N404T 

V119UM254F/S415L 

M254F/S415L 

M254F/R481G 

M254F/A573ISI 

M254F/A573N/F570L 
M254F/L76W/E302V/M1 88K 

M254N 

M254L 

M254A 

M254I 

M254E 

M254S 

M254H 

M254V 

M254T 

M254P 

M254G 

M254K 

M254C 

M254F/D394G 

M254F/D394V 

M254F/D394S 
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M254F/D394H . 

M254F/D394P 

M254F/D394Y 

M254F/D394W 

M254F/D394N 

M254F/M179F 

M254F/M179V 

M254F/M179P . 

M254F/M179G 

M254F/M179E 

M254F/M179L 

M254F/I181D 

M254F/S180F/I181L 

M254F/E346V/E302I 

M254F/E346V/E3Q2K 

M254F/E346V/E348Q/E302F 

M254F/E346V/E348Q/E302A 

M254F/E346V/E348Q/E302L . 

M254F/E346V/E302C . 

M254F/E346V/E302V . 

M254F/E346V/M171T 

M254F/E346V/E348Q/M1 71 P ; 

M254F/E346V/E348Q/M1 71 L 

M254F/E346V/M171Y 

M254F/ E346V/E348Q/M171 V 

M254F/ E346V/M171S . 

M254F/E346V/M171R 

M254F/E346V/E348Q/M171F 

M254F/E346V/M171K 

M254F/E346V/E348Q/M171Q 

M254F/E346V/E348Q/M171 N 

M254F/E346V/E348Q/M171N/L172H 

M254F/S272L 

M254F/E236K 

M254F/E346V/E348Q/M188K/D394W/S272UE236K 

M254F/E346V/E348Q/M188K/D394W/E236Q 
M254F/E346V/E348Q/M1 88K/D394W/E236K 
M254F/E346V/E348Q/M1 88K/D394W/E236D 
M254F/E346V/E348Q/M1 88K/D394W/E236A 
Ml flftK/M254F/E346V/E348Q/D394W 



Please cancel claim 28. 
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Please cancel claim 29. 

30. (Currently Amended) The isolated polynucleotide of claim 29 12. 25. 26 or 27. 
wherein the phenol oxidizing enzyme has the amino acid sequence disclosed in SEQ ID 
NO:2. 

31. (Previously presented) The isolated polynucleotide of claim 12, wherein the 
phenol oxidizing enzyme variant has increased phenol oxidizing activity at high pH. 

32. (Currently Amended) The isolated polynucleotide of claim 31 , wherein the 
variant has a pH optimum of at least 8 , and pref e rably at least 9. 

33. (Currently Amended) The isolated polynucleotide of claim 1 2. wherein said 
phenol oxidizing enzyme is obtainable from a Stachybotrys species^- pref e rab l y 
Stachybotrys chartarum . 

Please add the following new claims. 

34. (New) The method according to claim 20, wherein said cloned Stachybotrys 
chartarum gene is a cloned Stachybotrys chartarum gene or a cloned gene capable of 
hybridizing to such a Stachybotrys gene under conditions of intermediate to high 
stringency. 

35. (New) The method according to claim 32, wherein the variant has a pH of at 
least 9. 

36. (New) The method according to claim 33, wherein the Stachybotrys species is 
Stachybotrys chartarum. 
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